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which are now known as the Bismarck archipelago, while the 
German portion of the mainland has received the title of Kai- 
ser Wilhelm-Land. Another brochure of the same writer gives 
maps of the Gulf of Huen (New Guinea), according to Fleu- 
riece, D'Entrecasteax, and Mosely, also a corrected map from 
the recent explorations of Finsch and Von Schweinitz. 

Capt. Binger's Journey.— Capt. Binger, who, two years 
ago, undertook a journey of exploration from Bamaka towards 
the Gold Coast, has been heard from, his last letter being dated 
Salagha, Dec. 11, 1888. M. Binger encountered great diffi- 
culty in leaving the territory of Lamery. It was his proposi- 
tion to study carefully the mountains whence the Joliba takes 
its source, and it was arranged that so soon as he gave notice 
of his arrival at Kong, a victualling party should march along 
the Akka from Grand-Bassam to relieve him. In March, 
1888, M. Binger reached Kong. From Kong, M. Binger pro- 
posed to make an excursion to Xendi, returning to Kong by 
the Gottogo. The French residents of the Slave Coast, having 
heard of the arrival of a white man at Salagha, sent a messen- 
ger to him, who brought back an answer in which M. Binger 
stated that, leaving Salagha the next day and, repassing Kong, 
he trusted to reach Grand-Bassam in April, 1889. The ease 
with which the communication was sent from the Slave Coast, 
(Grand Popo and Agoue) shows that Kong is more accessible 
from this part than from the Gold Coast. 



GEOLOGY AND PALEONTOLOGY. 

An Intermediate Pliocene Fauna. — Mr. Geo. C. Dun- 
can sent me a collection of remains of Mammalia from a lake 
deposit in Oregon which has an interesting character. The 
list of species is short, and but few of them are determinable. 
It is as follows : 

Cams sp. 

Elephas or Mastodon. 

Hoiomeniscus or Auchenia. 

Aphelops sp. 

Hippotheriutn relictum sp. nov. 

Equus sp. 
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These bones do not resemble in color those from near Sil- 
ver Lake, Oregon, which are black. They are yellowish brown 
or light brown, like those from the locality in Whitman Go.,, 
which were recorded in the last number of the NATURALIST. 
The interest of the list consists in the fact, that it represents- 
the first time a fauna which contains at the same time the 
large true horses and lamas, and the three-toed horses and 
Aphelops rhinoceros. The latter forms belong to the Loup 
Fork horizon, and the former to the Pliocene, and they have 
not been found hitherto in association in the Rocky Mountain 
Region. The fauna described from Florida, by Leidy, is 
probably of Loup Fork or Upper Miocene age, and the mam- 
malia are similar to or identical with those of the same horizon 
in Kansas and Nebraska. 

This fauna represents an older period than the Upper Plio- 
cene of Silver Lake, and may be, very probably, the contem- 
porary of that of the Pliocene lake of Idaho, from which I have 
described numerous species of fresh-water fishes. The de- 
posits containing them I called the Idaho beds (Proceedings 
Academy Philadelphia, 1883 p. 153), and they may be re- 
garded as representing the middle or lower Pliocene. The 
new Hippotherium is characterized as follows : 

Represented by two superior and three inferior molar teeth. 
The grinding surface is nearly square, and the crown is short, 
and moderately curved. The section of the internal style is a 
wide oval, and it presents no angle or point of approximation 
to the protoconi'c crescent, and conversely none to the poste- 
rior column. The latter has the usual connection with the 
hypoconic crescent, but projects as far inwards as the anterior 
area, and is well defined. The enamel-boundaries are quite 
simple. The usual loop of the posterior inner border of the 
anterior lake is rudimental in an anterior true molar, and in 
the last molar it is small and subround. No isolated loop. A 
single short process of the border towards the internal column. 
Cementum abundant. 

Dimensions of superior molars, No. 1 ; diameters of grind- 
face; transverse, 19 mm.; anteroposterior, 16 mm. No. 2; 
transverse, 19 mm. ; anteroposterior, 18 mm. — E. D. Cope. 

Storms on the Adhesive Disk of Echeneis. — In a 
paper published in the Annals and Magazine of Natural His- 
tory for July, 1883, Mr. Storms endeavors to solve the different 
questions pertaining to the structure and morphological inter- 
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pretation of the adhesive disk of Echeneis, and closes with 
the following remarks suggested by Echeneis glaronensis : 

" 1. As to the position in classification of the genus Eche- 
neis ; 

" 2. As to the general form of the body of Echeneis 
glaronensis as compared with that of living species. 

"1. Authors have classed this genus in various families of 
Acanthopterygians. Joh. Miiller makes of it a group of the 
Gobiidae; L. Agassiz and, after him, most authors class them 
with the Scombridae. 

" Certainly none of the characters of Echeneis glaronensis 
point toward the Gobiidae ; on the contrary, in the shape of the 
head, the structure of the ventrals, the size of the pectorals, 
the shape of the caudal fin, etc., it differs more from the 
Gobiidse than the living forms do. On the other hand, by all 
these characters and others, Echeneis glaronesis ought to be 
classed among the Cotto-Scombriform Acanthopterygians. 
But here the difficulty begins. If we adhere strictly to the 
characters of the families given by Dr Gtinther, Echeneis 
glaronensis, on account of the number of its vertebrae (10+13 
according to Dr. Wettstein,) should be classed among the 
Carangidse, whilst all the living forms having more than 10+14 
vertebrae ought to be put with the Scombridae. The other 
characters of Echeneis glaronensis do not determine in which of 
the two families it ought to be placed. 

" 2. A careful comparison of the proportions of all the 
parts of the skeleton of the fossil Echeneis with those of the 
living forms, such as Echeneis nakcrates or Echeneis remora, 
shows that the fossil differs nearly equally from both, and that 
it was a more normally shaped fish than either of these forms. 
The head was narrower and less flattened, the preoperculum 
wider, its two jaws had nearly the same length. The ribs, as 
also the neural and haemal spines, were longer, the tail more 
forked, and the soft dorsal fin much longer. In fact it was a 
more compressed type, probably a far better swimmer than its 
living congeners, as might be expected, if the smallness of the 
adhesive disk is taken into account." 

It is evident from the above description of Dr. Storms that 
the Echeneis glaronensis represents a genus distinct from 
the existing forms of the family. This new genus may be 
named Opisthomyzon, from the fact that the sucking disc 
is more posterior in position than in the living forms. — 
E. D. Cope. 
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Sketch of the Geology of Spain. — The Resetia Geogra- 
phica y Estadistica of Spain, issued during the past year, con- 
tains an introductory article upon the geology of the peninsula 
by D. Juan Bisso. During the Cambrian age the surface of 
Spain presented a multitude of isles and islets, composed in 
great portion of igneous rocks, but containing also stratified 
crystalline strata. The principal island, already quite extensive, 
occupied the greater part of Galicia, the north of Portugal and 
small portions of the present provinces of Caceres, Salamanca, 
and Zamora. Another isle occupied the eastern portion of the 
present Castilian provinces of Avila, Segovia, and Toledo. A 
great number of islets were strewn in what is now the southern 
part of Portugal, Estremadura, and north-western Andalucia. 
Toward the North arose some points in the line which event- 
ually became the northern Cordillera. Later on, at the close 
of the Cambrian, the important slate deposits of the Pyrenees 
arose above sea-level, together with portions of Estremadura, 
and of the southern Andalucian mountains. 

Throughout the Silurian and Devonian periods the main 
island increased considerably, so that at the commencement of 
the Carboniferous, it occupied all Galicia, the west of Asturias, 
and the provinces of Leon and Zamora, its southern line run- 
ning by Ledesma, Salamanca, Sepulveda, and Siguenza, and 
then turning south in an irregular curve so as to embrace, in the 
same mass, the sites of Madrid, Toledo, Cuidad Real and 
Alcarez. Its most southerly extension reached the Sierra 
Morena, and its western coast extended to Oporto. At the 
same period a great part of the Pyrenees had emerged, as well 
as many islands, in Catalonia, between Burgos and Soria, in 
western Aragon and eastern Castile. In the south parts of the 
Sierra Nevada and the extreme south-east of the peninsula had 
appeared. Permian strata have not been, with certainty, met 
with in Spain. 

In the Triassic period the principal mass already extended 
much to the southeast, and in Portugal and Huelva had almost 
reached its present limits, comprehending Seville and Cordova 
in its southern extension. In the northeastern it occupied all 
of Oviedo and Leon, Zamora and Salamanca, great part of the 
provinces of Valencia and Santander. The Pyrenees formed a 
zone as now ; almost all the southeastern islands united forming 
a tract occupying great part of the present provinces of Murcia, 
Almeria, Granada and Malaga. 

The Jurassic seas must have occupied but a small extent, 
since at the conclusion of the Triassic, the greater part of 
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the present peninsula had emerged, including part of the 
Basque provinces, eastern Castile and northern Andalucia, 
while the remainder of Andalucia was occupied by many 
islands. 

Subsequent submergence made the Cretaceous seas larger, the 
eastern coast of the principal mass receding to the line of San- 
tander, Reinosa, Burgos and Segovia, while a gulf extended in 
the north from Santander almost to Oviedo, and the Pyrenees 
were partly submerged. Yet in the same period the islands of 
Aragon and the eastern part of Castile became united into a 
peninsula, joined to the mainland by a narrow Isthmus at 
Avilar. This peninsula extended southward to the Sierra 
Albarracin. At the same time the islands between Burgos and 
Calatayud became united into one, those along the coast from 
Gerona to Fortora also joined, and those of Murcia became 
united to the great southeastern island. 

At the end of the Cretaceous period the peninsula was com- 
pleted almost as it now stands, except that the sea covered the 
entire basin of the Ebro, penetrating between the islands of 
the coast from Gerona to Murcia (again partially submerged) 
and through passes opened in the Pyrenees. There was also 
a narrow lake in the center of Galicia. During this period 
immense nummulitic deposits accumulated in the Ebro 
basin, until the sea finally shallowed into a series of lakes, 
which in Eocene times filled up with a different series of de- 
posits. 

In Miocene times, the sea penetrated only between the 
Murcian and Andalucian islands, into the basin of the Guadal- 
quivir, in the north at some points in Galacia, and along a 
narrow zone on the eastern coast. Lakes still existed in the 
basin of the Ebro, and also through most of the provinces of 
the Castilles and Leon. In Portugal a number of smaller lakes 
occupied much of the area about Leiria, Lisboa, Evora and 
Castro-Verde. 

In the Pliocene age the sea still penetrated by various 
points, especially into the valley bed of the Guadalquiver. 
Many small deposits occur in the valleys. All that the Post- 
pliocene has done has been to fill up various depressions with 
extensive diluvial and alluvial deposits. 



